Data collection run numbers
The raw data from this experiment are stored in the ISIS archive, experiment number 1310322, available at https://data.isis.stfc.ac.uk, with run numbers given in Table S1 . The run numbers for background and normalisation measurements are given in Tables S2 and S3 . 
Data processing
POLARIS has five detector banks, numbered from low to high scattering angle. Of these, detector bank 1 was not used to extract the PDF and scattering functions due to the small Q range it covers. The Q-ranges used for banks 2-5 are given in table S4. The decision where to place the Q cutoffs for each bank was based on how well the differential cross sections for the individual banks merged to produce the final differential cross section and the agreement between the observed and expected PDFs. To perform the latter comparison, the cumulative PDF integral C(r) = r 0 G (ρ)dρ was calculated in the range r ≤ 2.25Å for the expected molecular geometry and for the experimental data (Fig. S1 ). We found that best agreement was obtained when the range of the low-angle banks was limited such that they only contributed to the low-Q region of the scattering data. This minimises the errors associated with inelastic scattering, especially from the light deuterium atoms. After adjustment of the Q range, good agreement was observed between the expected and GUDRUN-derived cumulative sum of this well-understood region, with the sole exception that the area under the peak at r = 1.05Å (corresponding to the C−D and N−D bonding pairs) was slightly too small to account for the known coordination number.
One obvious explanation for this disagreement would be that our sample was not fully deuterated. However, allowing the deuteration fraction to refine in Rietveld analysis did not give a better fit or a refined value less than 100%, nor was there any sign of the strong incoherent scattering one would expect from 1 H. We conclude, therefore, that the deuteration fraction is not the reason for this discrepancy and that our sample was indeed fully deuterated.
After the bank cut-offs had been chosen, the "tweak factor" (roughly, the reciprocal packing fraction) was adjusted so that the high Q value of the merged differential cross section matched the expected level, ∑ i c i b i , where c is the atom fraction and b the neutron scattering length. Termination ripples due to a finite Q range were smoothed using the modified Lorch function provided in GUDRUN, with width given by
Values of the tweak factor and β are given for each temperature in table S5. 
Restraints applied to refinements
Restraints were applied during both Rietveld and RMC refinements to maintain chemically plausible geometries of the polyatomic ions, while allowing the framework geometry to refine freely. In both Rietveld and RMC refinements, intramolecular bonds and angles were restrained. In the RMC refinement, the atoms of the imidazolate ion were also restrained to lie in a plane by the addition of a penalty term equal to C ∑ j d 2 j , where d is the distance of an atom from the best-fit plane and C = 5000 eVÅ −2 . In addition, "distance windows" were applied during RMC refinement such that atom pairs that are within the given window in the starting configuration are not allowed to leave it. The potentials used were chosen based on the standard MM3 potential set; our results are not sensitive to small variations in these potentials. The numerical values of these potentials and distance windows are provided in tables S6, S7, S8 and S9 below. Table S6 : Bond types and restraints applied to the C2/c GSAS (Rietveld) refinement.
Bond type
Restraint length /Å
1.370 * applied to the R3m refinement as well Table S7 : Morse bond stretch potentials used to constrain RMC refinement, according to the penalty term E = D(1 − exp{−α(r − r 0 )}) 2 . We set α = 2.55Å
−1 throughout, in accordance with the MM3 potential set. Cx and Nx correspond to cyanide atoms in the framework which need to be differentiated from the C and N of the imidazole ring. Table S8 : Angle potentials used to constrain RMC refinement, according to the penalty term E = Table S9 : Distance windows applied to RMC refinements. 
Convergence criteria
Representative convergence plots for the three data sets models were refined against are given in figure  S2 . RMC was run for four days for each configuration, corresponding to approximately 4.5 × 10 6 accepted atomic moves in the high-and intermediate-temperature phase and 6.4 × 10 6 accepted atomic moves in the low-temperature phase. 
S7

Representative fits
Representative fits for D(r) in the intermediate-and low-temperature phases are given in figure S3 . 
S8
Polyhedral deformation
The angles made within the KN 6 and FeC 6 polyhedra in the high-intermediate-and low-temperature phase configurations were extracted. For all phases the more ionic KN 6 octahedra displayed a wider distribution of angles than the more covalent FeC 6 octahedra. Both the K-centered and Fe-centered polyhedra displayed a regular distribution of angles which confirms that the polyhedra are not substantially distorted in any phase. and KN 6 polyhedra (left and right respectively) S10
Centroid-framework partial PDFs
The partial PDF for the centroid-cyanide C atom distances, analogous to Figure 4 (a) in the paper, is given in figure S5 . In the low-temperature phase both partial PDFs display a bimodal distribution, with the centroid-N distribution showing a continuous change and the centroid-C distribution a more abrupt change between the electrically disordered and ordered phases. This might be expected since the C atoms are closer to the centre of the relatively rigid hexacyanoferrate ions, and their motion will therefore be dominated by the rotation of these ions associated with the order-disorder phase transition. In neither graph is there any indication of anomalous behaviour between the intermediate-and high-temperature phases. 
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S12
Metal-cyanide angle distributions
The average metal-cyanide angles Fe−C−N (brown) and K−N−C (purple) from Rietveld analysis are shown in figure S6 . Like the corresponding RMC data in the main paper, these results show that the ionic K-centred environments are more distorted and accommodate smaller angles than the more covalent Fe-centred environments. Since both the high-and intermediate-temperature phases have R3m symmetry, there is no observable difference between the high-and intermediate-temperature phases. 
S14
Lattice parameters
The lattice parameters for the high and low temperature phases obtained from Rietveld refinement, expressed in terms of the C2/c cell, are given in Table S10 
S16
Strain analysis
The lattice parameters of PIH (expressed in terms of the C2/c unit cell) were extrapolated linearly and used to calculate the Eulerian strain tensor. The resulting principal components are plotted in Fig. S9 . 
